Positive output Luo converters are a series of new DC-DC step-up (boost) converters, which were developed from prototypes using voltage lift technique. These converters perform positive to positive DC-DC voltage increasing conversion with high power density, high efficiency and cheap topology in simple structure. They are different from other existing DC-DC step-up converters with a high output voltage and small ripples. Triple lift LUO circuit is derived from positive output elementary Luo converter by adding the lift circuit three times. Due to the time varying and switching nature of the Luo converters, their dynamic behaviour becomes highly nonlinear. The classical control methods employed to design the controllers for Luo converters depend on the operating point so that it is very difficult to select control parameters because of the presence of parasitic elements, time varying loads and variable supply voltages. Conventional controllers require a good knowledge of the system and accurate tuning in order to obtain the desired performances. A fuzzy logic controller is a soft computing technique which neither requires a precise mathematical model of the system nor complex computations. The performances of the Triple-lift Luo converter with fuzzy logic controller are evaluated under line and load disturbances using Matlab-Simulink based simulation. The results are presented and analyzed.
I. INTRODUCTION
DC-DC converters are used to convert power from one voltage level to another voltage level. The output voltage of Pulse Width Modulation (PWM) based DC-DC converters can be varied by varying their duty cycle. In recent years, all modern electronic systems require power supply with high reliability, low weight with high quality and easy control capability Triple-Lift Luo converters are new series of DC-DC Converters that have very low ripple voltage and current and high voltage transfer gain in a geometric progression on stage-by-stage. Since the effect of parasitic elements limits the output voltage and power transfer efficiency of DC-DC converters, the voltage lift technique can lead to improve circuit characteristics.
Triple-lift LUO converter is developed from elementary LUO converter using the voltage lift technique. In this research work, a fuzzy Logic controller is used to control the voltage level of a Triple-Lift Luo converter. The controller performance is improved by good design of input, output and brain of the fuzzy controller Parameters. Traditional controllers of DC-DC converters are based on small signal model. Frequency domain based controllers depend on the system operating points, characteristics of parasitic elements and load and line changes. Since, the fuzzy logic controller work very well for nonlinear, time variant and complex systems, this research work presents fuzzy control of a Triple-Lift Luo Converter for controlling of the DC output voltage. Simulations are made in MATLAB. Test for load regulation and line regulation are carried out to evaluate the performances of the controller.
II. ANALYSIS OF TRIPLE-LIFT LUO CONVERTER
The Triple-Lift Luo circuit is shown in Fig.1 .Switch S is a p-channel power MOSFET device (PMOS), and S 1 is an n-channel power MOSFET device (NPMOS). They are driven by a pulse-width-modulated (PWM) switching signal with repeating frequency f and conduction duty k. In this work, the switch repeating period is T = 1/f, so that the switch-on period is kT and switch-off period is (1-k) T.
The load is usually resistive, i. 
Duty ratio D 0.5
III. FUZZY LOGIC CONTROL
The control action is determined in a fuzzy logic controller from the evaluation of a set of simple linguistic rules. The development of the rules requires a thorough understanding of the process to be controlled but it does not require a mathematical model of the system.
Fig. 2 Block diagram of fuzzy logic control for a Luo converter
The block diagram of the fuzzy logic control scheme for a Luo converter is shown in Fig.2 
B. Fuzzification of Inputs and Output
Mamdani type input and output membership functions are used for control of Luo converters. In the present work, seven triangular fuzzy sets are chosen as shown in Fig. 3 and Fig. 4 and are defined by the following library of fuzzy set values for the error e, change in error ce and for the change in duty cycle δd k . The derivation of the fuzzy control rules is heuristic in nature and based on the following criteria:
1. When the output of the converter is far from the set point, the change of duty cycle must be large so as to bring the output to the set point quickly. 2. When the output of the converter is approaching the set point, a small change of duty cycle is necessary. 3. When the output of the converter is near the set point and is approaching it rapidly, the duty cycle must be kept constant so as to prevent overshoot. 4. When the set point is reached and the output is still changing, the duty cycle must be changed a little bit to prevent the output from moving away. 5. When the set point is reached and the output is steady, the duty cycle remains unchanged and when the output is above the set point, the sign of the change of duty cycle must be negative and vice versa.
According to these criteria, a rule table is derived and is shown in Table 2 Where W i -Weighting factor, m i -Centroid.
IV. SIMULATION RESULTS
Figs. 5 and 6 show the start up as well as transients of the converters with fuzzy controller under small signal step disturbances in supply and load. Fuzzy control has been implemented for positive output
Triple-Lift Luo converter. Converter has been modeled using MATLAB-Simulink and fuzzy control is developed through the fuzzy toolbox. From the closed loop responses of positive output Triple-Lift Luo converter with 20% step increase in input voltage and vice versa applied at t= 35ms and t=70ms (Fg. 5), the line disturbances are rejected with in 4ms for a step change of 10-12v and 8ms for a step change of 10-8v. The peak overshoots are 8.33% and 6.66% for ±20% step change in the rated supply voltage. Fig.6 shows the closed loop response of Triple-Lift Luo converter with sudden disturbances of 25% of rated load. The output voltage is regulated under load disturbance with in 10msec and the peakovershoot is 20% for a step change of load from 10-12.5Ω. The settling time is 7msec and the peakovershoot is 15% for a step change of load from 10-7.5Ω. 
V. CONCLUSION
The performance of the soft computing technique for Triple-Lift Luo converter has been presented. From the simulation results, it can be concluded that the line and load disturbances are satisfactorily and effectively rejected by the fuzzy controller designed for the chosen converter.
